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The present invention provides a method for transmitting information on a digital control channel (DCC 1) between a base 
station (B2-B9) and a mobile station (M1-M9) in a cellular system. The method includes the steps of grouping the information 
into a plurality of information elements {El, E2, E3, ...), providing at least one change flag {Fl, F2, F3, ...) to indicate whether the 
value of at least one of the information elements (El, E2, E3, ...) has changed and transmitting the change flag (Fl, F2, F3, ...) and 
the information element {El, E2, E3, ...) over the digital control channel {DCC 1). 
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14. ftfeMJJMt. 12 4, 13 tt#*t«:4h 

15. #***fc, — >HJL#*L#J*#. 5 $ 8 
*#**#;M***. 12 4 14 



>ML8fi 1 *>M\&%- 5 ft , &f- OFDM/TDMA 

l-4lMHfc-f OFDM/TDMA 

Slfl'flr&fe^Tiitiiflflftjfc l, 1-4 #f7F. ffli4L*+^*f 

atu., u,...u.*&-*ft. #>hMaiuo, ui...u9 t 

1, ^itUl iq-F4mUoi&/L**J*St 1. **-f 

OFDM/TDMA ^$tiL^^^iL^^iL^«:^ t , ?tt#.Jfc£&& 

21 +m&2l i, *«ttf*t*4ratu,JNxfc* io *aj*sfc i. 

****##*t 2, ^£^&#^fBt, 
1 it*iE.5.*|^fli (OFDM) *tSj*£#„ 3 #r^, 

HjfcT«KrjL S/N &f" OFDM *tajij -f £ #J ft&ftti , 



* *■ * • • * 

J fe ft 
« • ft 
~ * *»*••• 

t, ^^T^^'ftii U 0 , Ui...U B # — ^i£i. & OFDM/TDMA & £fct, - 

GSM £&t, T^^ GMSK #-#4$, 

200kHz. FDMA^ittf&H £ 124, ft/8 $t$t$ Ah ( TDMA) iL#£-^# 
GSM &&ttf TDMA*L*J^l— ^ff}-J5H* t 8 ^GSM-Btl*. GSM- 
B«-£,t^ 576. 9ns ( 15/26 ms) , *S5^. JMpS 5 

GSM-tfl$&#&£^££^£$, MrTS*4tat#flL# 
10 N#Bt^!>'^4p GSM-BtflE^-f #-tr-j££ 8,25 *j\gL-f 
30,5^. fl^JSfc^Afc^, -^P^*fcf-GSM8tl«^^, 
*tf- GSM BtlM&iL. 

— * GSM tffiH** 8 *GSM Rtff&A, 4615, 4|is, *» 

@ 6 #T^F. GSM £S 6 tJ*f#. #T^# GSM-BfrS 3 

15 &##t*tl$. fcH GSM-*«fc#Bt^*:E.( TDD)HMS, ^##£31 GSM- 
Btfifc 4 &-£Btl$4LJ& £3L GSM-£&#]fl£i^XS(.X(FDD) 
Jl^&JM*T#&^I«1^ 45MHz, GSM-Btl£ 3 £ Ji 

#4t**fftt*.i^N-, GSM-utl* 4 £;fc,&#Ji#&3M£&t& 

&4L*jKl. Ti&*#^#*:GSM-iH-|« 5 £jR>MKrifttt GSM-nfrl* 

ft #lfr.GSM-£&t&lf #££^£4. 36, 923ms, f 8 X 8^ GSM- 
GSM# OFDM-TDMA-^^iH^ft-f , #ai*j|fcifcfH*-$- ^#*t^"*^# 



GSM-tfflEl&AGSM-ifttf GSM-&&t^&^#&&> 

GSM-Mii^ f 3t teff- 2 *#T#$I *- OFDM/TDMA- 

GSM- N" I* la A GSM-$<# GSM-f^t^r^^-^iL^, #^4- 

OFDM/TDMA- I* i? GSM-BtSESt, 

#£i£&&t> OFDM/TDMA- & & t 4 1- "f 

OFDM/TDMA- &%L$L*L, GSM-$fe. 
OFDM/TDMA- ££t##*&-f &*T#i?&*'tf GSM*ft^SA^3. ^» 
OFDM/TDMA-^^t*^^*^^*.*. GSM^-Mf & 

^KSi^^r^. OFDM/TDMA-&&t$Atf 

- OFDM/TDMA- # IS 4 - GSM- I* J£ » 8* , fa *P OFDM/TDMA- H 1$ 



Tt^i. ft* OFDM/TDMA-Bt$t#^#^^^£^> 

**«t. *t£^#r&GSM-#i£f &£■ 
m t 48^#r&#sM$.$i,®iiflr&tfi2 + OFDM/TDMA- Bt Bit E fc - >h GSM- 

0t$, M n=6 * n=8. ifcit&IMi**-*. 

S&#£]&&|fcB > £./L>h OFDM/TDMA-Ht***-^!-^ GSM-BtS, 4 
25 :fr/M- OFDM/TDMA-Htl^^#fJ^^ GSM-BfrlS, #J>> GSM-Bt$ 

(— >h GSM-$) . £ OFDM/TDMA- &&t, —4"* £ ^«'J$l>&£J &t)»] 

^#1 OFDM/TDMA-^! OFDM/TDMA 

BH£fr-t&^— ^ OFDM/TDMA- Bt l«J 

OFDM/TDMA- Bt IK « J GSM- * l» * * - ^ * * * * * * * * "T « 
30 #$'J^#/t GSM-*«.t*SI^S.»*A. GSM-&IR3&AJL 8*8 

^ GSM- Bt 1$ ( 36,923ms). ££:Mt> £ * OFDM/TDMA- 
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£it&:f;ftf*t#. 0FDM/TDMA-8tPSKHfc#fJ-^ GSM- 

Btl*. 8 >h OFDM/TDMA-Bfrl$#j& — >f-t* ( 8-TDMA) , 8 &&]3L%i%Ljt 
i% GSM^^l) 18,461ms, & GSH-&t&t%lM 

5 # 36, 923ms Sib, 93 t^&«4Hfr 

T«#4^#&&i&4f£];fefltt£J& (***»-f#,^£) . 16$#£ 
&^JL( 36, 923ms) #^i?#£GSM-&M.;tefl#&3£i&, 

&^£9t#^-£, ******** JH""f#+ 
10 |L#£*f-4Qms (4-10ms) . tff- 

iMf A, *&iM$#*i5l*i'j&-f 8* 8 >h GSM-N-fifc#&£^&i5. 
£*, ^^.^^ft^^^-^f- 4* 8 * GSM-frt 

15 

OFDM/TDMA- 1$ . 

& Bt !i) , & £ J^l ifr £ si £ # & Itf )aj 4. % ifc OFDM/TDMA ft Bfr 1$ f £ 

*JL. 

25 JM*3-#tfftft#, £XTM#r&GSM-^il^£^&ftsm 

&£tB,&#T#2]ft 0FDM/TDMA-Btl^m^^^-^4^^#— ^ GSM- 

^ipT^^t, £ GSM &&t#&#£& OFDM/TDMA ^-f. £^ 
OFDM/TDMA 31 GSM t ft — >M, £ * GSM Mif. 

30 ^^^F^f-il^^riSjJiL OFDM/TDMA GSM#% 

f *n. £it##*>T, OFDM/TDMA SSL* fl-f GSM #it. 
OFDM/TDMA ft&ft tf] ft t £ £ Ji E & ^4*t# -f 
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GSM «UMi*<:4L 
*£$&ffift#.4&&#]-&& 16 

«, *t 

5 9 l4L**<rT*I*.'h** OFDM/TDMA-^M,^^-^L#-il, 

&?4;M^K 1 0r*¥)i3.*n#i%~&felt, « |f# OFDM/TDMA- 
S 5&*#£GSM-tflS#&#, 

@ 6 4^#^GSM-^^^^ 3 GSM-&&t TDD ^ FDD 

@ 7&^f OFDM/TDMA-tf 
15 @ 8 OFDM/TDMA- Bt 

m 9 $Lrfifc&&&® til 

® 11 GSM-**t|t£.tt OITMl/TDMA-tt 

S 12 OFDM/TDAM GSM 1^ 

20 

B 13;MMMM^*.fltt OFDM/TDM- 

a i5^^a 9^r^#a^Jc^^, 9b 

25 ^T-H-it^, «JL 

Jift&M^g 1-4 ##T OFDM/TDMA &&#-&#'I4. _hfc& 
^^^a 5^6 #f#T GSM ^*t^-A#4t. fcH*-^, £4- 
30 OFDM/TDMA- ftftttflftat^fe*^ GSM-*5t, 4MMMftt£*#— 
OFDM/TDMA-Btlf — GSM-»tlS^ E fc. #>Hg^ GSM- 
*il4Lfil ft 200kHz, ^J.GSM-Htl«^-^^15/26ms. 
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— OFDM/TDMA-StBK'^^^ — GSM- H 1$ 

A # /?t # # OFDM/TDMA- »t 1$ JL k. ^ ^ . £ ^ 7 t » £ ^ T 
OFDM/TDMA- a* HfE *k #J . OFDM/TDMA- *t IS &#&-£*-^ 

OFDM/TDMA- H ft fl&, @ J* OFDM/TDMA- *jr I«J ^&#r-£JL T 0 fdh^>& -f # 
3fe^«^JH#^J»-f«l*3lL-fi|IS ( l/Sj*.at-fiIR) . H*, SJ*.St 
fa] RIM f-^Se.^ 200kHz GSM-*it#*J*Ss;*LB . £ 

OFDM/TDMA- Bt I a] Tofdm^IT, $*fc->HMi*8t JQ T«( iNMfBfrlSI ) . 
£® 8 t, 4t^T OFDM/TDMA- # I* #3M*i*#. OFDM/TDMA- St BR 

BtJ^^^jIt^i OFDM/TDMA- Btfl£jSL4LJ&, & lt^Bt^ B ^^#^B : ^ 
^i] Bfr la] A OFDM/TDMA- l«] OFDM/TDMA- Bt 1*1 
^-f*3t^^«^JH#*^TJSl»is b. *tf- OFDM/TDMA- 
^l^^4L^-t^^^Bt^^>£^^^s^#-^^ e, *t f* OFDM/TDMA- 

Bt4MM-#*£>&£#, >® 8 «t^. >® 8 ffft%$]tfj, OFDM/TDMA- 

*fl 4 ifr*** »t ft nf « ^ . jgiM* Bt ft a # 

Ops. £ OFDM/TDMA- *tl$^, *— * Ur£ « tfji] A^ati* B^^lf, 
£ OFDM/TDMA- Btl$&£, ^f-ftJ&$ $ BfrfSJ *t-FHfc£Bt J5|4lj&. 1f£ 

OFDM/TDMA- Bt & & OFDM/TDMA- Bt « ( « JSJ $ ) , if H 

AO *» J&## 8fr fa] &£, Bt ft , * i Bt AO A Xlt £ 83 Bfr ft J& £ ® 

Htfi|iBL£. OFDM/TDMA- « £ £ £ A d 4ft f" & * faj ffi 
(b=l/f scs ) . iti fscsA« Hz *#-^L«*Jftifc/3lR. fcte&tLW, 
- >h OFDM/TDMA- Hfr 1$ # a « *t£ f" 1» 1/2 1/4 * GSM- 

8*8 ^ OFDM/TDMA- "fetl ^ 16 >< 8 ^ 



OFDM/TDMA-tft-^^niW 9b +, -f-fcfJK/ifc 
£9c ff&Q*M#*1k&lL#frm$&b*.*iLM.Si6GjL*ft J f 
lt*afct. t^^ffM*J|ti 9a, &#:Ot# OFDM *ti£, j* 

n*3*ifcJi. J&Sttfc^tf&'HP^B 15 t Jt#&& 

£i£*#aittsi#jLH-£4iMt£ 10 1. «*afc*£*3tf*. 

D/A 12 + , # OFDM/TDMA-Ht 

15 #*r*t«#4rtiL#. *W 14 8. 

iHfl£JL9a. £.*&JL9b, *«|t/**#A»HL4MLl. 10 &A8frl$ 
^/k&X 11 W]-*M* 3". BHKi*£$LJL 14 T# 

DA A. 

10 t» ^T**^^^**:*.^*-^*. 15 
JMUUH*-*-, £ RF-Ti**-i 16 tTt^. ^ A/D ttS 

17 t#Tt*tt^flt^. 19 t 

18a^^# 18b ^t#BtlBl^«^lS|#. Jiit^it**-?-. 
4f4Mf-?. *&&ttftto«tM**&*1k/Vt&ft3-*t 19 
t«r*^*A^-5-. *if«*.£ 20a t#«. B*. ^&iit^##*f- 
&JL 20b JM*ft£*****&*.4MtJL 9b *>%-j*$^? t £.SLi. 9c £ 

£ii ^ti^-ftUM-*"*-* gsm-£ sit 
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#T#£&T*ifij£*tt&&it#i$#, 16 17 fL^-teWr 

£4irit#M%fLi 22 t*f^- *J&#***#*t*#it*fi**&A* 23. 
atl«iR^&£ 18a, *J*fl#£Xl8lK »|t#iL^jt**.JL 19, Af 
t%$LM. 20a. 20b. i^#r££ 20c. fX&.#X&&£ 21 

8t#^^^i 52 fc##*tt#4frte-S-. 

fc*3***BifriJMMa->M.£* GSM-at*t^ OFDM/TDMA- 

200kHz, *fr>£-f GSM-**fc*i£ti*£. i£# S'J £ jfc*t $ 
OFDM/TDMA-££L£j GSM-tfl*i£#& GSM-$##tf ftjff:fc&. P|jfc, 

GSM-9tl$i£-^ GSM-$&&^J&^£>N , J*1>&#£J# 
^iH£ift$ OFDII/TDMA-Bt*. JMM^fH, i£-##i£T #] M 

( ^Btfa]^^ ( GSM-Btl** GSM-$ ) f# GSM- 

£*rT$*MHt> L 2, 3 A 4 ^ OFDM/TDMA-atESifcJt 

J*-* GSM- ■*■!*+. €#^Btl«T^^^4ratjHlAT^^, te£ 

i st 

£ at T « * « #J i»M ffl Rl # -f *. * 

iMf%& 200kHz/48=4, 166kHz, OFDM/TDMA- Bfr )«J Jl T 0FDH # 

48/200kHz=240ns. Ejifc, #i>t GSM-#^#£&frf5) ( us ) , 
■f-#*Bi-|3| ( 240^is) #f 3**jt#-fitft#itJfcilfcJ».f' 

30^is, gjfc^M>i^^J^»t^^^#.#^^^^ii^&^ ( £ 

^^Btfajft^ 10£'j20ns, OFDM/TDMA-Bt® 



T s #-fc^# 280 2] 290ns. itte~ftf 576, 923ns GSM-tf®^ 
1/2. £r£;fe*Jt> «>b 0FDM/TDMA-»t ^ GSM- 

^^^^240^/64=3, 75ns. Bfr |b] ( lN»j&#4r ) T 
5 30ns ( INMf: 22. 5ns=6 7. 5ns=2 ) , & 

15.0ns ( =4 ##) , HA ( 250ns/64) 

* ( 64+6+2+4) =285ns. 

?-^*^tft^^^^7f4f OFDM/TDMA- & £ J& % 
2,3077ms, ?f 8 I OFDM/TDMA- N* fi& T.. fc&X&TfcJ&ft 8*8 * 
10 OFDM/TDMA-* ( 18, 461ms ) A 16 * 8 * OFDM/TDMA-* ( & 

36,923ms) . 12* 8 * OFDM/TDMA-* ft ^t^fMT 

ffe# ( 27, 692ms) . 8* 8 * OFDM/TDMA-* 

GSMftfltf £fc«tiHMifc, ^ 16*8 >h 
OFDM/TDMA-*^ GSM $lfciatiti&.* 
15 £J&, te£*f#'&ft ( *.JRJ»A) . 
2 nd 

£2 nd £;*M*]t, 32, *t^^^-^4^^ 

200kHz/32=6. 25kHz, ^ ± OFDM/TDMA- H$L% 1/6. 25kHz=160ns. 
20 fl^Btl"] ( 1^^^^^Btl»T ) T#ifc# 20ns, 

10.0ns, OFDM/TDMA- Bt$# 190ns. 3 ^ OFDM/TDMA- Bt® T 3 

tftM&l-^ GSM- #|*,4|^i£fcBfrfl#^£^#i£,--* OFDM/TDMA- 
BtS TttftMH 1/3 ^ GSM-Btfifc. 

I^SW^^ 160 ns/32=5ns. ATiMMI, IMrHtli] ("f^ 
25 J&IMWQ) *T#M# 20|is (1frfMr>: 15.0ns=3^#, 

5ns=i4*#), tot.tfftTrvi&ft 10.0ns (=2^*#) , 4L&#^f$ft 

% ( 160ns/32) * ( 32+3+1+2) =190ns. 

2 nd + #,&#3L&yF£&-f 6 ^ OFDM/TDMA- 6*1 

OFDM/TDMA-* Hfc^fJ 2 ^ GSM- Bf fit. VL&lL&%LflL% 4*4 ^ 
30 OFDM/TDMA-* ( 18, 461ms ) 4 8 * 4 >h OFDM/TDMA-* ( & 

£&HiS. 36, 923ms) . iSj JLTtfftJL 6 * 4 * OFDM/TDMA-* 
J$L( &3LiZ&& 27, 692ms) . 
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3 rd &#*|: 

£3 rd £«it> &«***&# 24, £t&^-t#-^iO^ 
S'J T « * 5t # ^ *j « «. # !>' *t #1 * * * fil lift 4t . S'J * at 151 1SI 
£ 200kHz/24=8. 33kHz, -f-5fc OFDM/TDMA-££# 1/8. 33kHz=120|is. 
5 fMr*BtlSI ( tS>J&## Btfil ) ^0l*£ 15ns, *£BfrfflT«*:# 9ns. 
*# & OFDM/TDMA-tfl*# 144ns. 4 * OFDM/TDMA-Bfrfifc T s BjWJ-^ 
GSM-»tl$, 3 r- £*fltf#*tf-Fftii£4fc'fi" 
3t«****#fl**- **J"i*#o -*OFDM/TDMA-tflS T.*#$! 1/4 
>hGSM-8tl$. 

10 JMnMHfci* 120 ns/32=3. 75ns. ATi*K, 

j^J&flL^lH-jSI ) T^&l.^ 15p.s(^^#: 11.25jlS=3&#, 
3.75ns=l^#), &£Btl«IT>a$-# 7.5ns(=2 4*#) , tit&ft'ftf 
I'bJ^ ( 120|is/32) * ( 32+3+1+2) =142. 5ns. 

3 rd £*fc# tft&tf£fc:**&f" 4 * OFDM/TDMA-fltlM 

15 OFDM/TDMA-l**#*l 1 * GSM-tflS. 4*4 
OFDM/TDMA-^ ( 18, 461ms ) * 8 * 4 * OFDM/TDMA-^ ( & 

£&3gJ& 36, 923ms) . ,6 JLT^&Z 6 * 4 ^ OFDM/TDMA-J* ft 
& ( 27, 692ms) . 

4 th 

20 £4 th £^'Jt, ******* 104, ^t^^-i^-^^^^ 

***^»a^^^*ia**^^^**RIR«- : f L 4«.. aj * * fa] 1% 

A 200kHz/104=l. 923kHz , -f- * OFDM/TDMA- £ * Mr 
1/1. 923kHz=520ns. KPtf® ( aT^'fMf stf*) ) T«t£# 25jis, £fe 
^.BtjSlT^iit* 15ns, OFDM/TDMA- Ht I** 560ns. 1 * 

25 0FDM7TDMA-Btl«*^J-^GSM-9tl*, 17ns ttfcWM^. 

520 ns/128=4. 0625ns. #TJbM, IMftfffl 
( ^f^^^^Htjal ) TJ^iitS.* 28.4375ns ( H"^^: 20. 3125ns=5 
J&fMf: 8. 125ns=2 ^# ) , &£#i*lT#t£* 12.1875ns(=3 
4*#) , **^-f BtW* ( 520ns/128) *( 128+5+2+3) =560. 625ns. 
30 GSM^ft (8 TDMA l*i 8 t* ) . 
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2, 4 8 * GSM-Btl*. — * GSMH*##.&*- 

OFDM/TDMA-^^^#^r^, 1. 2 ^ 4 #4Mt. 

5 -h *lt A *T« £&#JL'h#i£ Sift 

OFDM/TDMA** GSM- ifcJL, GSM £'] OFDM/TDMA tfi } m$kVX7k.%%&Jffl 
&^VX®i%$,#L3kn. ft + &£ t tfj£&ftte.£-Tft&%® 11 12 ft 

11 t» * 8 ^ OFDM/TDMA- Bfr 1$ OFDM/TDMA- $t 

10 >h GSM-Bj-I*, ^Mt&* 16 * OFDM/TDMA-Bt^^^^'J 8 * GSM- 

BtfiK- 2*0FDM/TDMA-fltl*itMt2j — *GSM-tfl*. 11 

t , jM T * 8 * OFDM/TDMA-Bt 1$ & A # 2, 308ms # ^ g . OFDM/TDMA- 
BtfiH 24 :&&)Mt#6$Htfi|i, OFDM/TDMA- Btl$ 25 £iU&lt#tf Btfifc, 
OFDM/TDMA-Bt IS 26 ^^*tT-^^lt^^T — ^^S^Btl^.^^^Bt 
15 RK 25 26 2, 308ms tt^f 16 

£ 36, 923ms. StJ*f-*#*iSL^ft.l3 ^S.iR*.JL**«.«. 

%-^^^^^|grSI4i ( robustness ) , ft JL#>h % 
36,92ms. iipX^^L, # T At 
20 16 ^ OFDM/TDMA-?^^^^^*fe»^i^^^ 

36, 923ms # 8 * 8 ^ GSM-^ # i£ JL. 

#T-tfc##6*;Mt, OFDM/TDMA-^ StT^ 4$t.#tf GSM-&&-& 

25 *^^*4 l RlliT*^'**----M9^«ft***:#+. £® 12 t. 4 
^T4S* OFDM/TDMA 31 GSM- * £. t # »t ffl 12;M»tffl/ 

|h] ffi^fcg- 3 * OFDM/TDMA # J* VX1L 1 -f* GSM J?J f . OFDM/TDMA 
JS/ftflg^K 11 &f#^H, — OFDM/TDMA-Bt 
GSM-Btl*. ft^ OFDM/TDMA-^ J* J5t-fii.lt* 4^ 200kHz tfj GSM-^ii 

30 ft&i^JUfc, ffjf 5->h OFDM/TDMA Jfl/fl'j^ 4 >h GSM MitftM%L&tf) 

GSH-M rtiLM&fc GSM- Bt IS 27, *.fit GSM-Btl$ 28, GSM- 
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BtlS 29 *>Ai£ GSM- Bt |$ 30. GSM-Btl* 28 GSM-Btl* 29 

*t«. #4iUfc#*£ifc#:#tt#-- OFDM/TDMA-^r^-^f-^ 
OFDM/TDMA-Btfifc 38, Ail OFDM/TDMA- Bt 1* 39, OFDM/TDMA-Bt 1$ 
40, Ai£ OFDM/TDMA- Bt BSC 41, OFDM/TDMA- Bt Bfc 42, A ill 

OFDM/TDMA- Btfifs 43 «J8L#*t OFDM/TDMA- St BR 44. 
OFDM/TDMA- tfBMLfl, TDMA-&S, ,ft£^AitiBt Rfc^T-^ 

■ft *t # I* fil , litti. $~*/8/*ft*.>fe|5j, tiLft&$L 
OFDM/TDMA- Bt Ift 45, Ai£ OFDM/TDMA-Bt fifc 46, #tft OFDM/TDMA-Bt I* 
47, JLi€. OFDM/TDMA- Bt 1$ 48, OFDM/TDMA- Bt $ 48, Ail 

OFDM/TDMA- Bt 1$ 50 flJMMfc OFDM/TDMA- Bt 1$ 51. i^&H^AiOi: 
OFDM/TDMA- , OFDM/TDMA- Bt 1$ 31, Ai£ 

OFDM/TDMA- Btl^: 32, OFDM/TDMA- Bt 1$ 33, A i£ OFDM/TDMA- Bt 1$ 
34, OFDM/TDMA- Btl$ 35, Aid OFDM/TDMA- Bt 1$ 36 

OFDM/TDMA- Bt$ 37. JL JtJ-f* -=L>h OFDM/TDMA-^ , 
OFDM/TDMA- tffilS^fil TDMA-&S, 

&® 13 t» ^^T Ai€AM#«4-^Bt#/^^j: 52, 
W#^A«fl;*£ GSM-&&** OFDM/TDMA- ^^iSfr^^Bt^. Bt# 
Jt 52&-F4MJ13f - GSM-£ftt# 26MHz Bt 

52 26MHz Bt4t#«H 53. flt^it&l. 52 & 
&&£*^*3&3l/iSM§-*3S- 54£>] 70, 0f## OFDM/TDMA- 
*fc*MUB. £^l3t> ^Ttftf^fcttM^sMMf*. fXfi 

53 54 65, #£^^H 55 56 
t^#J& 2, GSM-&^ OFDM/TDMA- $. %L tf) 200kHz Bt#. £ 
OFDM/TDMA- &M.t, 200kHz Bt#^# 3 ^ OFDM/TDMA- BtlSi*:#J>J — 
^GSMBtl«^^Bt#. £GSM&&t> 200kHz Bt#AK.>)t^|sI## 
#Bt#. 

^£$54tt*ife*te«g57 t*2, -££^#£58 t&3, /* 
4 266. 666kHz ¥j Bt^, ii£ OFDM/TDMA- &lfct#— ^ OFDM/TDMA- Bt 
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IS titMM - * GSM Bfr It « 4 >h OFDM/TDMA-N- « «fc#fij - + GSM &t 
l*:#&£Bt*f\ 57 #}$k&$r&&m% 59 t£ 4, f&Js&^M 

H 60 t*« 13, f4 246. 154kHz ttBHt, ii^ OFDM/TDMA- * It t 
#— ^ OFDM/TDMA Bfrfifc «MW GSM BtfiR^^Ht^. 
5 53 ( 26MHz) 61 t*" 2, #£^jg>H 62 

tlfc# 48, 270.83kHz #st#, it* GMS-&& + 

61 tt*ife#*^*f& 63 tfc# 625, 64 
4, j*i 5. 20kHz #Bt#, it£ OFDM/TDMA- &itt# 3 ^ OFDM/TDMA 
3t^B3fc#i'J-^GSM #1* 
10 d^ffg 63 65 6.933kHz ft Bt#, 

it £ OFDM/TDMA- & & # 4 >h OFDM/TDMA *t 1$ ij — ^ GSM Bt 1$ f% & 
fcttUHK 65 66 t 2, 4 3. 466kHz # 

Bt#, it& OFDM/TDMA- $ & t , # 2 * OFDM/TDMA at ft iMW — * 
GSM»J-I«^f**«0»J-#. 66 67 tft2, /*4 

15 1. 733kHz ttuHt, it£ OFDM/TDMA- fcitttf— * OFDM/TDMA Btfti* 
GSM tfft*rifc*tf BHK 1.733kHz ft »HMl£ GSM-&itt 
GSM Bfft #T'#t^Bt#. 

67 #^&i££^|| 68 t Ifr 2, 866.66Hz #Bt4t, 

OFDM/TDMA- * it # ft * , « 3, 1- f" # g ft # 

20 1, 1538ms #M ( GSM 1/4) . 68 #lfriiji££ 

£HSg69tJ£2, ^£ 433. 33Hz#Bt#, it£— # OFDM/TDMA- 
tttft»Hh *#*iUfc--F#£tfEIi& 2,3077ms ( GSM 

1/2). 69 #*tfe^£^*£ 70 t&2, j*£ 216.66Hz 

#*Hh it£-# OFDM/TDMA- 4MM^&-F#*tt!S| 
25 iM f 6154ms (#*Jfe#-^ GSM . 216. 66Hz # Ht^fr-M: 

GSM-^it^«Bt^. 

ft OFDM/TDM-Htl«^^il^^^^^f*Bt#^^. * ^.Jfl #r 
OFDM/TDMA-^ # & & T « t^^f ^ Bt 6 
30 M9I7A^ GSM&&tt#r##& (SJH&lfcB, SJft&ftBK 
GSM-8fr«, FFT£H**) #T«^^-GSMHt##-^Et#^]. 
^£$&4£0FDM7TDMA-&lfc#^£( l*MO #»M4M«] Kl^Sfc, 
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GSVL~fl%L*>%i^%ftftg&&. OFDM/TDMA- & 

fflHt, OFDM/TDMA-^TiiUo. ^ t #T^4tii U 0 & 

5 &*>hGSM-*S£. SE.fr ±& ft ftittfi, OFDM/TDMA Iklt^jlj&MT 

ib, OFDM/TDMA ^i£^SEJ£ GSM #f- GSM- 

Mil^ff; A 200kHz, 'ffit U 0 ^f tJtil#^/XT^L 1,2MHz. S 14 

10 ^^#j3Rat** 48, OFDM/TDMA- Ht Bfc 101 102 

%tfiS\% 2676, 9jis #-^GSM-Btl$. £i£>H«^-t OFDM/TDMA->ff it 
Uott-*t£#*-fB 14A. 

£S 14B f , jLfftoJMt^Ta-fltJj** 200kHz f GSM-^ 
ittf SJfcifc 1. ^T^^^iL, 9 14B t^4L^T 48*$* i SIl#— f , 

15 ^ 24 1. 48 1 2]-^ GSM-j&ii#^&.&#^ 

OFDM/TDMA-tfBR 101, 102 * GSM-ltfl$, JEdMlB 14 t#T H ^ 

Ttt. OFDM/TDMA- Bt 1$ 101^*J'^-f ffl 14B#>@ 14C#££, 
^ — OFDM/TDMA- # fifc 102^#J^-f ® 14B^S 14C 

*ffll4Bt. 100'^Se.^^6 th S'J^,^: 1. Qjfc, 

20 lOO^^J^f- OFDM/TDMA- UtR!? 101 #ft]fcifci|»JIJ JHKtf-f- 

100'** QFMI/TDMAHtf «^ 1 — if* 

102 ioo'##n« ioi tt-MMH- 100 #£*ti<l#*. 

*j"fH 14C/^##J^- -f-M^-t 103, 103'^ii^#^ 8 th 
Sj&jfcl. E 14B^ 14Ctf^ttMT#^*#^ lflflttaJ&it 1, $ 
25 M>f# ® UBft7F¥>W^£rt*%ft J $«l$fiL% 1/6=16.6%. 
S 14C/^tt^*#^##^tft&;$ 1/8=12,5%. 

T, — * GSM-Btl$i*i£J&&##tli-*?g 14 t^tt****^!^, 
^JL^#^--^ GSM-Btl* ttf OFDM/TDMA- 9t P$ Jfc T ^ *L 1, 3 4 4. 
30 ^^^3LT, 3*4^0FDM/TDIIA-Bt*&^*-^GSM-Btl«t, K 14 

t #r *f £4g^ * * m & BtitM . 
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3UMtJL 9b ft^Mfi-ffk^Li. 9c-#<J>^^--^##|§- t/* 
£#-^#-5- Po.PlP2.P3..., #A.|t#>,t^lt^t, 
Se,#^^JJ<J^^^^^^l. 9a^f^±^^f n ^3']&&Ji„ £S 15 

@ 14B #r^#'fr&. 
&#]^-f ® 10 

10 it^X 20b t^^ii*^,^#^A#«^^^^%^I- 20c t*3£tf 
#&M^^##^#'jJ&f#^® 16** 17 ^A. 

£® 16 t, tftlZ&'ftijL-fftit^MW^. 

15 ftiftJL^fcatfc* ^it**ii* &^%L&m, *»S16^T^. 

^^if^^^if. #i+3t£ 20b 4 

- « dt*##£## » t ~ ft $ 5'J & ft !ij X/ 

£***Ni.. Qjtb® 16 t^T^^^I^T^^-f a 14C^t*^*i^, 

20 *t#$ n £it#'ft;XT, fc**|4P 

OFDM/TDMA-Bt^ 101 102 tt-f-Stf-f H*. teit^X 20b 

OFDH/TDMA-utl* 101 100 *|- 

^L, # — OFDM/TDMA-Btl$ 102 tij^&ft^ lOO'if^ii 
>S 16 #r^, ^-#4H- 100 ^ 100'£l*JE*£##. *Hf£. 

25 £ 19b #if-^#^*^, &4£#*t^#-?- 100 ^ 

£g 17 t> #.*TJ*-f £*h3fr4£#^ii*#,*^. ^® 17 ^r^, 
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There is provided a radio transmitting apparatus capable of improving spectrum efficiency and a 
transmission rate while maintaining communication quality. The present apparatus adaptively selects 
space multiplex where different information (transmission signal A NOTEQUAL transmission signal B) is 
transmitted from a plurality of antennas with the same frequency, frequency multiplex where different 
information (transmission signal A NOTEQUAL transmission signal B) is transmitted from the plurality of 
antennas with different frequencies, space diversity where the same information is transmitted from 
the plurality of antennas with the same frequency, and frequency diversity where the same information 
(transmission signal A = transmission signal B) is transmitted from the plurality of antennas with 
different frequencies according to circumstances of a propagation path. 
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minm 



5 &^4$i£ 

10 x-f-FT— ft. ^i*A*^Ht^*xi3E«^ife^^4'*^*^f-*^^3(£ 
^i&BIM,— #^T-fM 5GHz^M^^j£^^^I (OFDM), ffiL#4&# 
t$$Lff&M W-kP 20MHz i^M^ t ^ 64 - -(£ QAM ift 54Mbps tfftjfo&$L o 

^Li^/L^-, ^ t , e,^#^T sdm ( ) ^ 

! $&*}]i& / tW&%Ltf] PDM-COFDM Sugiyama, Umehira, -ff4^ 

20 it^tx^l#^, mtVh^r, 2001, SB-3-7). fci&ft$k^tf)7T& t > flUM^HS' 

30 
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tt W 1? JI2/7W 



10 m l ^ds7*M&*£.93-- ^^^J^^^#^^^^@; 

m- a *^#;M£. ^ ^ — ^ £ * 4 o 

25 a 2 ^£ 7#vfT-^@ l ^^^r^^^iit.^it'ft^^it^^i^^^ 

^ta. a i ^tt5^it^^.#^.5.^a 2^ti^;^4£4MiJ^#^^^t 

OFDM -flT-f t^^H, a 2 200 
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3L£L&^tf OFDM, i£.£, OFDM^^Aitii^]-^^iE.^S']^^t-tii#^ 
#4&^£*&#'J, OFDM t^l^^^^^ill^isL^^^^t^N-, 

TX#W ^7 — ft) A^MA^ ^ — *t+fr 9L„ 

S 1 ^f^^^^4t«(^#^)100 &^##^t-f A ^ 1 ^ 
$LMftmt ^ B <Hj & &L 2. $ M, 1 &*§&*%-¥-/L 101 , #'J^^^'J#-/L 102, 
i^'l^^^'i-^^IFFT)-^^ 103, *$m&&$-7L 104, ^###M£tG 105, 
10 iU%106. 2 Hill. $A^kM^\^-7t 112, 

^(IFFT)^-it 113, BtP&l£<MM^ 114, M4^3MM, 115, 116„ ^jJL, 

;£#2I 100 &*H^£M4^#J#-iL 121, ftmt^&lfc^-Tt 122, **fl-HH£ 
<HM£#J#-iL 123o 

l§I at , 9 2 tfr^^^-^JWtfl^oo $£, l , ij & 

15 #H 100 ##H*--f A, fM&vLmmttmt^ A; ^ 2, I) 

n ioo rtftmt^ b, M&$L&mmmit j fB. mtn, £##Ht-f a*h* 

l&te;O£201, M^&$k%-rL202. ^it^^^^FFT^/t 203, S'J& 
i&M^^-X* 204, ^^^^#-tL 205o ££L 2 211, M^^k^-^t 212, 

20 i£4&i4#^^(FFT)^7L213, l'J^.^-^l#-iL 214, ^^WML 215. 
^JL, ^tH200 &^«#-^J-¥-^221, #-!-IS)^Bt^222, ^ 
^H##-iL223, -^4foM'J#-it 224, iv^-i* J.^'J#-^L 225= 

*t*K ^ ^l^^^j: 100 ^it^^t^J. 200 #L-$r3MM@ ft ^J£it 
^t^SJiBt,^C#^ 100^^ 106^* 116^^4^^ 200<ft;*l^ 201 ^211 

25 

T — ^-#^#_Lii^^j^^^H 100 ^M£>I£H 200 Ij 

TiSM^iOL#fl 100#T^ft. 
#'h*p, l ffiftmt^ Am.tA^^^^t 101 ^6^. *J-f -$r>h*J 

d7s-j^^*'j#-7t 102 ^m\tfs%ktikmt^, 

30 $'J IFFT ^X, 103, IFFT -fit 103 ^S<]^>&«']-f/L 103 #J— >NlriiHt-f i&^ft 
i£j&i4#^£4&(IFFT), rt-fej^i— ^OFDM^t^oiiiitfP^^-iL 104, 



5 



02804161. 5 



itt W 1? Jg4/7W 



Wk&f*\f*frlftft&ft-f&^&? t &-tii OFDM iw-^r > 4L###**fr* 
&ik%-7L 105„ M^&tk^sl 105 #at*^a^#-it 104 tf— ^^rA^t-^Ji^. 
0^7— ^it^*#-(^*(HK#-). ^M#-^*.^M^*J-¥-iL 121 #kjM£#<]. Ji 

5 £L 2 tfl^mt^T B |S)##*fc.«, *^#4fc#-/L 115 4W£*IL^M, 114 — 
>Mfr*4M--t£*i#-- ^JL£,M^(ftmM^), i£M^&-&>£M^&®%-7t 
121 ffJL^A^^a 116 &MH>^ iti±#*Ht^&##- 

7b 122 jMt^MJS 1 <tf#*Ht-T A 5f»#4fc 2 tt#*H£-f B |S) 
Jl*|s]. i£it^f'J#->L 123 ^ijit^^S^J^^-M^^'J-^it 121 ^##rf£ 
10 ^i&##-7G 122« fc4£#J4M. 123 t|il,&4£*Jtf 
il. 

jii±#^##MMt 202 ^ ILgLM^&tLttftffiltf A # ^ 106 
mM^ft ft tMii. & #L 1 201 OFDM M-^ , i£3L 

fft #->t 203. im^M^n^^^ 222 

, FFT #-it 203 5^^$!)^^ I" B 1 Fi?>#l^^ OFDM -f*-f x&4f "t 
(FFT). 2 211 -&>&tft OFDM it^il^^^t^o ifitM^# 

^#-iL212^— ^it^M#(^^4t#^t-t B <H>iM% 116 ftftSfcM^m 
20 ^M^MM^M OFDM Itf, i£&&M^X&&i&M^%LM%-7L 221 

*J, ff-JL^^A^.t#^^l'^P^, #i&#FFT*tS 0 -f-«H#-¥-/G 223 # 

i+iU£ 201 ^ 211 ^^^^S'J^I^-l^I^^-f-o 

1 jfe/fcgt 2 t , ^t-f^^S'J^^, ititS'J^l^^iC 204 ^ 214 *t#T^& 

£ — *fc ^» ^ii/ft^LX <#-&<&lf ib), # & -fttAkm^st 224 4Wf tf> 
30 ^M^']^(^K«tft^ 225 
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*J#->L 123o 

3 n 6, #T^ifc^#H 100 ^_Liitjit^4£^J^i*l^^ 
^ *b , ^ T # ^#'J 1 (CHI )S>J fsi£ 4(CH4)<ft W -1" 

^il(^^)^+fr<JL. <^JL, 3 Jl| 6 t . * 1 & ^ 1 ^ A^, 106, 

5 ^#2iir^ft2 116. 

&3&^%&&w, ^c4tn too $W'&Lmw^3Lm l mt&i&. 

fsj ^ t-fr <jl , fp , — *t ^@ isj #*cw *» m 3yxm + ^ 1 06 1 1 6 

— #t/B*fl#C*('M*»K ^ft'MJfc 106^ 116;£#^l^t&ef£*(H*-t A* 
10 B)6$+fr # =.^+fr«i^tSRI^|tt|-?JL, *P, — *MJ^BH*f*CW*» 

£ 5)^^^^ 106 jfp 116 ^L^BIsJ-ff ACHMfrff-f- A = #*Hf-!- B)6^'HS-9L. 
^^pft'HS-jJLjUSi^^^'HS-^, *P, — # /fJ*l§) M4K#'H«® 6)^A^^^^ 106 

^ 116 a ft it ifcefMMT-S- a = ftmt^ B)# ffr £ is) 

15 'y)fci&&&m&^(^&^i**%$ L ), mw^t 123 ^m^* 

strife-fed*. 

3^J^^]W^f^ 106^1 16 j£#*ft^&(#4SH£-t A^# 
$Ht-t b), A^^Mt 2 fa] X>f) . ® 3 ^ fcH 6^ ^#'J t , ifitJt T ^-jZ^VLM 
20 CHK CH2, CH4, ffp^fitfJ^'S^I / #3.*® #J#*!Ht-f A 

jfc B *Ut/*J , *HtHJ £ !*) frHB 15) 1*i£(CH3)^#)^£ ^ 1 ffi 106 ^ $ 2 
ttiUfc 116 *t&4*. iitf.-gMUS- 200 4*JJ*J8tLJN-» HKH*J3#jM#-(® 

3 ¥j TF^'Jt^ CH3 ^M^)^e^^#o 

25 i%^faftm&^i&---$-?t4-n&*-n&, ^^^mm^m^, ep 
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B), -frSJ^tfi&Afm&X.m . £® 4 tjt rfs tf->5H*J t , aUfc T #^#.>&<tf CHI , 
CH4, *P, ^«^>J#^,P<HfM#efti£), ^S^ilCH2^CH3 ^tf— 
Wti&(Cm)AL&& 1 106 2Uti%mt^ A, #J_4jUfJJ*jfc£fc 1 *|S]tf 

5 sifth 200 >«L/fl &j£#fl 100 4tM *$-4M^M ^t^^^O 4 ^#") t & Sfe 

1 -flUfl CH2 ^«r^^«t 2 -fittf CH3 ##*)jMsW**t*#. 

$-&4-i&M$-fcftmi&^, & J f- J &^&&tf)'&mSLfl 1b1SL#3&.4Z/f[±&4ttfi 

10 ^(CHl 5>J CH4)i|M^«'J^^#-^M#-, #JMM*^t^*JW*f#J|t«.i^ 

15 116it#'liMfe,#%4s^^4(#%A = #^B),^^|MtSf«l^.il*, 

^JS 6#t^^i^«4m^^U£ 106^ H6##r^isj^f 4(##r A = #«r 

B), Alr^^f^^^t. £S5#p5^^] + , i&&7#£l^fo&^ CHK 
CH2, CH4, ^JUB!*! ##*H*-?-(#% A 

= B)A"&^ "iLm^n ^il(CH3)U $ I 1 06 ^ $ £t 2 # 1 1 6 

20 ^S6^rW*it. «Lfc7#>jM^£&#CHi^CH4, 

CH3 >Ht ii(CH2)^i5U.£ 1 106#<fr#,#JLis#4fc 1 faff tf] ft 

*Mt-3-(#*fHT-f- A = ti?mt^T B)&foM *mft% -Htit(CH3)^ 

*tr#. 3>K itN", £ifa&#+iMLt> *»it*200'Ct^*jS.4t* ioo^^ 

25 *ttJf*(ffl 5 T*45\ t # CH3 ^M^)^^t^»)t^„ &J&ffi , 

4M£fl 200 fitflj &JC4tff- 100 4*JJ <ftM4K© 6 ^ t 1 ^ CH2 
4^3UA2 4stff) CH3 ^*f4-)*.*H.-ff#*t#^. 
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tt W 1? 117/731 



g) jth , W^^ifew , M titfl 1 06 fa 1 1 6 ft il * ra 

####^S^'lt<JL^*J#^^^, 106 ^ 116 ttf^H##rM4^ 
106 116 ^LMtflt.Mt^L, m-fr, ft fa >JL^f\ 

^^al^^: £&^^m#£Elt, ^-t##-^3i^'it>X 

^^^^#7^^—^^^^ OFDM ;?Li£ii/ffij£5.. m*h> ^ 
20 ^#*PM^ OFDM iM^^^K ^^«fe^^J ^ CDMA(^ 

25 Bt^#^*>t*o 

^if^-f 2001 ^ 10 n 31 B^l5t^ a^^Jt^fr-f- 2001-334392, 
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